Traitement orthopédique des dysmorphoses de classe III : où en est-on en 2015 ? by Olimpo, Marie
Traitement orthope´dique des dysmorphoses de classe III
: ou` en est-on en 2015 ?
Marie Olimpo
To cite this version:
Marie Olimpo. Traitement orthope´dique des dysmorphoses de classe III : ou` en est-on en 2015
?. Me´decine humaine et pathologie. 2015. <dumas-01306318>
HAL Id: dumas-01306318
https://dumas.ccsd.cnrs.fr/dumas-01306318
Submitted on 22 Apr 2016
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
































































!$!-%,%/#4%52 [	 33%33%52 




















































2)'-'&.(+*#! #! !   !













































 #. ,.0   ( .*))#//) ,*1. 2*0. )/#!)()09 2*0. 2*1()0 0 2*0. *10






























*1/ *(,05 ,.(# '/ ((./ 1 &1.4 /0 ,*1. (*# 1) !.) "*))1. 0 & 2*1/ .(.#
=2*#.,0;*0.4)(#/(92*0./*1.#.02*/*(,0)//*)01)3(,',*1.)*1/
0*1/;*1//250.*12.',0#))//#.' *.(0#*)2*/01#)0/00*1&*1./2'












































































































































































































































































































































































"!3%3 /33%53%3 15) 3% #!2!#4@2)3% 0!2 5.% 0/3)4)/. 2%,!4)6% 42/0 !.4@2)%52% $% ,! -!.$)"5,% 0!2
2!00/24 !5 -!8),,!)2%[ % 0,53 3/56%.4X 5.% #,!33% 


 $%.4!)2% %4 5. ).6%23@ $_/##,53)/.
!.4@2)%526)%..%.43_!33/#)%2;#%4!",%!5#,).)15%glh[
!02@6!,%.#%$%#%3$93-/20(/3%3#(!.'%3%,/.,%30!93%4,_!00!24%.!.#%%4(.)15%[.2!.#%X,!
$)342)"54)/. $%3 $93-/20(/3%3 $% #,!33% 


 6!2)% 3%,/. ,%3 !54%523 %.42% n %4 ru !6%# 5.%
2@0!24)4)/. ).@'!,%X "%!5#/500,53 @,%6@%$!.3 #%24!).%3 2@')/.3 #/--% ,!2%4!'.% g
h[







02!4)15% /24(/$/.4)15%X %,,%3 3/.4 2%30/.3!",%3 $_5. 6@2)4!",% 02@*5$)#% %34(@4)15% !9!.4 $%3



























































%,/. ,5)X ,! #,!33% 


 3%$@3)'.!)40!2b,_/##,53)/.-@3)!,%$% ,!-<#(/)2%%4$% ,_!2#!$% ).&@2)%52%3X




,5)X b,%3 $%.43 $% q !.3 350@2)%52%3 ._/.4 0!3 5.% 0/3)4)/. 35&&)3!--%.4 &)8% 0/52 A42% ,%3 #,%&3 $%













-!.$)"5,!)2% %34 $!.35.%0/3)4)/. !6!.#@%0!2 2!00/24 ; ,! "!3%-!8),,!)2%02)3% #/--% 2@&@2%.#%
15j%,,%3/)4./2-!,%/5!./2-!,%cgph[
!-@3)/##,53)/.$%3-/,!)2%3-!.$)"5,!)2%30!22!00/24!58-/,!)2%3-!8),,!)2%3%4 ,%$@#!,!'%














































/53 2%4)%.$2/.3 #%0%.$!.4 ,! #,!33)&)#!4)/. $% 











(!#5.% $% #%3 &/2-%3 #,).)15%3 0/33?$% 3%3 02/02%3 39-04H-%3 #,).)15%3 %4 2!$)/,/')15%3




















!24)#5,!2)4@ $%3 $93-/20(/3%3 0!2 02/'.!4()%-!.$)"5,!)2%Z #%24!).%3 @45$%3 /.4-)3 %. @6)$%.#%
5.% $)&&@2%.#% $% 02@6!,%.#% %.42% %.&!.43 %4 !$5,4%3 gglnhh %4 3%,/. #%24!).3 !54%523X ,!
2@0!24)4)/.$%302/'.!4()%3-!.$)"5,!)2%3!5'-%.4%!02?3ln!.3gglmhXgnhh[

, 3%-",%2!)4 $/.# 15% ,! 02/'.!4()%-!.$)"5,!)2% 3/)4 5.% ,-+ *($ ;4-*32(4$  6 ,2 2$,# ,"$ 8







% 3),,/.-%.4/..)%2 %34 0%5-!215@X ,%3 ,?62%3 /.4 5. 2!00/24 ).6%23@ !6%# 5.% 02/#(@,)% $% ,!
,?62% ).&@2)%52%[ ! $)34!.#% #%26)#/\-%.4/..)?2% %34 !5'-%.4@% %4 '@.@2!,%-%.4 !33/#)@% ; 5.%
02/'@.)%[%0%.$!.4X,!0/3)4)/.$5-%.4/.%4,%32!00/243,!")!580%56%.4A42%6!2)!",%33%,/.,%490%
$%#2/)33!.#%!33/#)@g6%24)#!,/5(/2):/.4!,h[!-!.$)"5,%0!2!C442?3,/.'5%%4,_!.',%'/.)!15%%34

































_(90/$)6%2'%.#% 3%-",% !''2!6%2 ,! 2%,!4)/. 3!')44!,% $% #,!33% 


 !,/23 15% ,_(90%2$)6%2'%.#%
3%-",%,!$)-).5%2[.%0!2%8#?30%54%8)34%2!6%#$%3$)!34?-%3$!.3,!:/.%#!.).%gloh[.

















%3 2!00/243 6%24)#!58 6/.4 $@0%.$2% $% ,_/2)%.4!4)/. $% #2/)33!.#% $% ,! -!.$)"5,%X -!)3
@'!,%-%.4 $% ,! 0/3)4)/. $% ,! ,!.'5%[ 










_%34 ,_!.!,93% #@0(!,/-@42)15% $% ,! 4@,@2!$)/'2!0()% $% 02/&), 15) 0%2-%4 $% #/.&)2-%2 ,%



























\ !5 .)6%!5 $% ,! -!.$)"5,%X 5.% "2!.#(% -/.4!.4% #/524% %4 @42/)4% %4 $/.4 ,% #%.42%
'@/-@42)15% g)h %34 3)45@ 0,53 %. !6!.4 15% ,! -/9%..% %4 5.% "2!.#(% (/2):/.4!,%
%8!'@2@-%.4,/.'5%[

_!.!,93% #@0(!,/-@42)15% $% 





0,!. $% 2!.#&/24 %4 ,% 0,!. &!#)!, g!\/h[ %4 !.',% %34 ./2-!,%-%.4 $% srz ; ,_<'% $% t !.3 %4
!5'-%.4%$%lz 4/53 ,%3 42/)3!.3[%44%6!,%52%345.%#/.34!.4%0/52 ,%3-/20(/490%3#!5#!3)%.%4
!3)!4)15%[/52,%30/05,!4)/.3!&2)#!).%3X#%4!.',%%34$%stzgsh[
_!.',%$%$@&,%8)/.#2<.)%..%g!.',%$%,!"!3%$5#2<.%X!!X!6%#,%0,!.$%2!.#&/24h&!)40!24)%
$%3 3425#452%3 02/&/.$%3 !9!.4 5. 2H,%-!*%52 $!.3 ,%3 $93-/20(/3%3 $% #,!33% 


 %4 #/.34)45% 5.
3)'.%$_!,!2-%$%302/'.!4()%3-!.$)"5,!)2%3[























-!215@%[.% 3502!#,53)/. ).#)3)6% %34 4/5*/523 !33/#)@%[ ! (!54%52 6%24)#!,% 0/34@2)%52% !).3) 15%
,_@0!)33%52$%,!-!.$)"5,%3/.4!5'-%.4@%3[



























































_!.',%.!3)/\,!")!, %34 /56%24 !6%#5.% #/52"52% 3/53\.!2).!)2% !,,/.'@%%4 ,_%.3%,,52%.!3!,% %34
42?3-!215@%[ % .%: %34 '@.@2!,%-%.4 0%4)4 %4 3%-",% 0,54H4 !&&!)33@ $N ; ,_!"3%.#% $% 3/54)%. $5
-!8),,!)2%[
! 2@4253)/. $% ,! ,?62% 350@2)%52%X /00/3@% ; ,_)-02%33)/. $% 02/#(@,)% $% ,! ,?62% ).&@2)%52%X %34
@6)$%.4%[!$)34!.#%#%26)#/\-%.4/..)?2%%34./2-!,%%4,%-%.4/.0!2!C4")%.0/3)4)/..@[





































_/##,53)/. -/,!)2% %34 '@.@2!,%-%.4 %. #,!33% 









2%#(%2#(%2! ,! 0/3)4)/. %. 2%,!4)/. #%.42@% 15) #/22%30/.$ !5 2%#5, -!8)-!, $% ,! -!.$)"5,%X
2%0/3)4)/..!.4 ,%3 #/.$9,%3 $!.3 ,%52 0/3)4)/. ,! 0,53 0/34@2)%52% $%3 &/33%3 -!.$)"5,!)2%3[
.$)&&@2%.4)%,\
-%4%.@6)$%.#% ,_%8)34%.#%$_5.%02@-!452)4@ ,/23$5#(%-).$% &%2-%452%
2%30/.3!",%$502/',)33%-%.4-!.$)"5,!)2%g!./-!,)%$%.!452%#).@4)15%h[
.% #/22%30/.$!.#% %.42%  %4 






2%30/.3!",% $% 2!00/243 42!.36%23!58 !./2-!583% 42!$5)3!.4 0!2 5. ).6%23@ $_/##,53)/. 0/56!.4
A42%Z






















%44% ).35&&)3!.#% $5 $@6%,/00%-%.4 -!8),,!)2%X 42!.36%23!, #/--% 3!')44!,X 3% 42!$5)4 0!2 5.%


















_).35&&)3!.#%-!8),,!)2% 0%54 A42% %. 2!00/24 !6%# 5. /5 0,53)%523 $%3 #2)4?2%3 35)6!.43X -)3 %.
@6)$%.#%0!2,_!.!,93%#@0(!,/-@42)15%$%%,!)2%Z


























%3 3)'.%3 #,).)15%3 $%3 $93-/20(/3%3 $% #,!33% 







$%.452% 4%-0/2!)2% /5 -)84%X ! 02/6/15@ 5. %8#?3 $% #2/)33!.#% -!.$)"5,!)2%[ _!./-!,)%
#).@4)15% 3_%34 42!.3&/2-@% %. 02/'.!4()% -!.$)"5,!)2% !#15)3%X 6%.!.4 #/-0,%8)&)%2 ,%
42!)4%-%.4$%,!$93-/20(/3%glrXmlh[

%,/. ,_<'% %4 ,% $%'2@ $% $@#!,!'% 315%,%44)15% %4 /##,53!,X #%3 &/2-%3 #,).)15%3 0%56%.4 A42%






























0,5302/05,3)&15% ,!4@2!,%4!"!)33%%8!'@2@-%.4 ,!-!.$)"5,%X@,/)'.!.4 ,%3 ).#)3)6%3-!.$)"5,!)2%3
$%3).#)3)6%3-!8),,!)2%3gmlh[
% 2)315% 15% 2%02@3%.4%.4 #%3 $93-/20(/3%3 %34 ,! 4%-0/2)3!4)/.Z %. %&&%4X ,% 02!4)#)%. 0%54
3_).4%22/'%2 352 $% ,! .@#%33)4@ $_5. 42!)4%-%.4 /24(/0@$)15% 02@#/#% %4 02@&@2%2 !44%.$2%




!,(%52%53%-%.4 ,% 2)315% %34 ,_!''2!6!4)/.X 0!2&/)3 2!0)$%X $% #%3$93-/20(/3%3$5%./4!--%.4 ;
5.% #2/)33!.#% 4!2$)6% $% ,!-!.$)"5,% gmmh-!)3 @'!,%-%.4 ; ,!-)3% %. /##,53)/. $%3 $%58)?-%3
-/,!)2%315)/.4$%32@0%2#533)/.3352,%3-/56%-%.43-!.$)"5,!)2%3glrh[
% 42!)4%-%.4 %34 !,/23 #/--%.#@ ; 5. <'% /M ,% 0/4%.4)%, $% #2/)33!.#% %4 $/.# ,_/24(/0@$)% .%
0%56%.40,53 A42%54),)3@3X !6%#5.%/##,53)/. !.4@2)%52% ).6%23@% %4 5.%-!.$)"5,%15) ! @#(!00@;
4/54 #/.42H,%[ % 02/./34)# $%3 #,!33%3 











% 02/',)33%-%.4 -!.$)"5,!)2% %34 5.% !./-!,)% #).@4)15% $/.4 ,%3 /2)').%3 3/.4 -5,4)0,%3






_%8!-%.$5#(%-).$% &%2-%452%-/.42%5.-/56%-%.4$% 2/4!4)/.$% ,!-!.$)"5,%X 35)6)$_5.



























% ./-"2%53%3 #/.#%04)/.3 #/.#%2.!.4 ,! #2/)33!.#% #2!.)/\&!#)!,% /.4 @4@ $@#2)4%3[  %,/. ,%3
#/.#%04)/.3 #,!33)15%3X ,% $@6%,/00%-%.4 $% ,! "!3% $5 #2<.% 3%2!)4 4/4!,%-%.4 02@$@4%2-).@ #!2 ),








\ $%58 4%22)4/)2%3 15) 3% $@6%,/00%.4 !6!.4 qdr !.3 3%,/. ,! -A-% #(2/./,/')% %4 ,! -A-%





















(&30$WJ"2(-,#$1%-0"$1+ ,#3" 2-(0$1S-""*31 *$1$2*(,&3 *$1T130*$1"-02(" *$1$52$0,$1+ 5(** (0$1$2-0!(2-L%0-,2 *$1K,0$+ 0/3$















/52%,!)2%#%3./4)/.3#/.34)45%.4,%#/.#%04$%b#;4$*-..$+$,2 # .2 2(%#$* ! 1$#3"09,$c
golh[

/.#%2.!.4 ,! &!#%X%,!)2%02/0/3%3/53 ,% 4%2-%$%b"-,"$.2 "-02(" *cgooh5.% ).4%202@4!4)/.
$5-/$%$%$@6%,/00%-%.4$%#%24!).3@,@-%.43315%,%44)15%3[



































0/52 ,%3 02/'.!4()%3-!.$)"5,!)2% %34 ).$@.)!",%[ %3 ).4%22/'!4)/.3 3% 0/3%.4 0,53 #/.#%2.!.4 3/.
)-0/24!.#%X 3/. 2H,% 5.)15% /5 !33/#)@ ; $_!542%3 @4)/0!4(/'@.)%3 %4 3524/54 ,% 02/./34)# 15_%,,%
%.'!'%$!.3,!4(@2!0%54)15%02@#/#%[
(&30$XJ% "2$301#$1#;.* "$+$,21O.0;L+ 5(** (0$1PSZYT
lo














%3 39.$2/-%3 -!,&/2-!4)&3 g39.$2/-% $% ).$%2X 39.$2/-% $% 2/5:/.X 42)3/-)% mlX
!#(/.$2/0,!3)%[[[h .% 3%2/.4 0!3 $@6%,/00@3 $5 &!)4 $% ,%52 &!)",% &2@15%.#%X $%3 ./-"2%53%3
0!4(/,/')%315),%523/.4!33/#)@%3%4$%,!#/-0,%8)4@$%,%5202)3%%.#(!2'%4(@2!0%54)15%X15)3%&!)4
%33%.4)%,,%-%.4%.-),)%5(/30)4!,)%2[





































X ,%3 $93-/20(/3%3 $% #,!33% 









 gnrhX #/.3)$?2%.4 15% ,_)-0!#4 -/20(/'@.@4)15% $% ,_%.6)2/..%-%.4 %34 $_5.% 42?3
'2!.$% )-0/24!.#% $!.3 ,_!00!2)4)/. $%3 $93-/20(/3%3 $% #,!33% 


 %4 .0(,"(. *$+$,2 # ,1 *$1
'6.-L#;4$*-..$+$,21+ 5(** (0$1[








b!0/3452%%34 ,! 3)45!4)/.$% ,_/2'!.%/5$5 315%,%44%!5 2%0/3Y ,! &/.#4)/.%34 3/.-/56%-%.4c
ghgoh[
_%8!-%. &/.#4)/..%, $/)4 A42% 02@#@$@ 0!2 ,_!.!,93% $% #%3 &/.#4)/.3 %4 $5 0/4%.4)%,-53#5,!)2% !5
2%0/3[.!002@#)%2!Z
\ ,! 4/.)#)4@ $%3 ,?62%3Z ,! ,?62% 350@2)%52% %34 3/56%.4 &).%X 0!2&/)3 (90%24/.)15%[ %24!).3









_%8)34%.#% $_5.% #/22@,!4)/. %.42% 0/3452% #@0(!,)15% %4 #2/)33!.#% #2!.)/\&!#)!,% ! @4@-)3% %.
@6)$%.#%$%05)3$%./-"2%53%3!..@%3gplepph[,5302@#)3@-%.4X#%3/.4,%3&!#4%523$@4%2-).!.4,!
0/3)4)/. #@0(!,)15% 15) ).&,5%.#%.4 ,!-/20(/,/')% #2!.)/\&!#)!,%[ 




!2%8%-0,%X ),3%-",%2!)415% ,%$%'2@$%02/'.!4()3-%-!.$)"5,!)2%3/)4 ).&,5%.#@0!2 ,_!.'5,!4)/.


















(&30$YJ$10;13*2 21";.' *-+;20(/3$1#$	3&& 0$$2 (,$L* 4 +-,20$,2* 0$* 2(-,;20-(2$$,20$* .-1(2(-,
#U(,"*(, (1-, ,2;0($30$";.' *(/3$$2*U$1. "$ ;0($,.-12;0($30#;& &;








#2!.)/\&!#)!,%0!2 ,_!#4)/.$%3 4)3353-/53g0%!5X &!3#)!h%4$%3-53#,%3 g&!#%%4#/5h15)3/.4-)3%.
4%.3)/. ,/23 $% ,_%84%.3)/. #@0(!,)15% %4 $/.4 ,! 02%33)/. 3_%8%2#%2!)4 $% &!>/. 0!33)6% 352 ,%3 /3 %4






















!.3#%24!).3#!3X ,_%.&!.40%54!&&)#(%2 ,%3 3)'.%3 &!#)!58$56%.4),!4%52/2!,Z 6)3!'%0<,%X &!4)'5@
!6%# $%3 #%2.%3X .!2).%3 0,53 /5 -/).3 #/,,!"@%3X %.3%,,52% .!3!,% @42/)4%X ,?62%3 %.42%\/56%24%3X










. 0/522! #2/)3%2 $%3 2%30)2!4%523 "5##!58 %8#,53)&3 %4 $)6%23%3 #!4@'/2)%3 $% 6%.4),!4%523 /2!58









\ ,! 0/3452% #2!.)/\2!#()$)%..%15) #/.$)4)/..% %.-!*%52%0!24)% ,% 490%$% $93-/20(/3%Z ,!
6%.4),!4)/./2!,%%34#/-0%.3@%0!25.%02/*%#4)/.!.4@2)%52%$%,!0/3452%#@0(!,)15%!&).$%
,)"@2%2,%36/)%3!@2)%..%30/34@2)%52%3[
\ ,! 0/3)4)/. "!33% %4 !.4@2)%52% )-0/3@% ; ,! ,!.'5% 0/52 0%2-%442% ,% 0!33!'% $5 &,58 $_!)2
g0/3452% 6@,/0(!29.'@% %4-!.$)"5,/,).'5!,%h %4 15)._%8%2#%$/.#0!3 3/. !#4)/. !5.)6%!5
-!8),,!)2%
\ ,!0/3452%$%,_%.6%,/00%&!#)!,%!.4@2)%52%Z ,%6%.4),!4%52/2!,!$/04%5.%/56%2452%"5##!,%
15!3) #/.34!.4%X 02/6/15!.4 ,_!"3%.#% $_5. #/.4!#4 ")\,!")!,[ %3 ,?62%3 ._!3352!.4 0!3 ,!
&%2-%452%"5##!,%X,!,!.'5%%34/",)'@%$%3_!6!.#%26%23#%,,%3\#)0/52!3352%25.6%22/5),,!'%
,/23 $% ,! $@',54)4)/.X 2%30/.3!",% $% ,! 0%23)34!.#% $_5.% $@',54)4)/. 02)-!)2%[ %3-53#,%3
0@2)\/2!58 g.!3)/\,!")/\'@.)%.3 %4 ,!")/\-%.4/..)%23h ._%8%2#%.4 !,/23 0,53 ,%3 -A-%3
02%33)/.3%4,%3#(@-!#/20/2%,%34-/$)&)@[












5 .)6%!5 -!8),,!)2%X 5.% ,!.'5% !9!.4 5.% 0/3)4)/. "!33% .% */5% 0,53 3/. 2H,% &/.#4)/..%,
05)315_%,,%._%8%2#%0!3 ,%302%33)/.3.@#%33!)2%3 !50!,!)3X %4 0,530!24)#5,)?2%-%.4 !5.)6%!5$% ,!
ls

















S T     S!T





_%.&!.4 02@3%.4% 5.% $@',54)4)/. $)4% b02)-!)2%c /5 b ).&!.4),%c *5315_; ,_<'% $_%.6)2/. o !.3[ !
,!.'5% 6)%.4 3_).4%20/3%2 %.42% ,%3 $%58 !2#!$%3 $%.4!)2%3[ ! 0/533@% ,).'5!,% ./2-!,% 0%.$!.4 ,!
0%4)4% %.&!.#% $/)4 3% -/$)&)%2 '2!$5%,,%-%.4 15!.$ ,! #!6)4@ "5##!,% @6/,5%Z ,! $@',54)4)/. $)4%
b3%#/.$!)2%c/5b!$5,4%c3%-%4%.0,!#%!5#/523$%,_@2504)/.$%3$%.43[),!$@',54)4)/.02)-!)2%
0%23)34% !5 $%,; $% o !.3X %,,% %34 #/.3)$@2@% #/--% !490)15% gmnh %4 0%54 A42% ,! 02%56% $%
,j)--!452)4@$%#/-0/24%-%.43/2/\&!#)!58'@.@2!58[

!.3 ,%3 $93-/20(/3%3 $% #,!33% 


X  ,! $@',54)4)/. %34 02%315% 4/5*/523 $93&/.#4)/..%,,% $5 &!)4
$_5.%0/3)4)/."!33%$%,!,!.'5%3/)4;#!53%$_5.%6%.4),!4)/./2!,%X3/)4;#!53%$%3$)-%.3)/.342/0
@42/)4%3$5-!8),,!)2%g%.$/'.!4()%X%.$/!,6@/,)%X-!,0/3)4)/.3$%.4!)2%3h[


















,!.!3 %34 5. $%3 2!2%3 !54%523 ; !6/)2 ).3)34@ 352 ,% 2H,% -!*%52 $% ,! -!34)#!4)/. $!.3
,_/2'!.)3!4)/.%4,_(!2-/.)3!4)/.$%3!2#!$%3[
,%80,)15%#/--%.4,%-!8),,!)2%X,!-!.$)"5,%!).3)15%
,%3 !24)#5,!4)/.3 4%-0/2/\-!.$)"5,!)2%3 gh  -/$?,%.4 ,%52 -/20(/,/')% %. &/.#4)/. $%3 &/2#%3
-!34)#!4/)2%3gnlh[

,!.!3 $@#2)4 ,_.',% /.#4)/..%, !34)#!4/)2% ,!.!3 gh 15) %34 b,_!.',% &/2-@ 0!2








,3 0%2-%44%.4 !533) $_@6!,5%2 ,! %-,"2(-,, *(2; #3 &3(#$  ,2;0($30K . '5)$!'% &/.#4)/..%, 3%
#!2!#4@2)3% 0!2 $% ./-"2%58 #/.4!#43 $%.4!)2%3 %.42% ,%3 ).#)3)6%3-!8),,!)2%3 %4-!.$)"5,!)2%3 ,/23
$%3-/56%-%.43$%$)$5#4)/.[).3)$%./-"2%58#/.4!#43$%.4!)2%3!.4@2)%523,/23$%-/56%-%.4$%
,!4@2!,)4@ 3/.4 39./.9-%3 $_5. !"!)33%-%.4 -/).$2% $% ,! -!.$)"5,% %4 $/.# $_5.% -!34)#!4)/.
%&&)#!#%[ !2 %84%.3)/.X ,! 15!,)4@ $5 '5)$% !.4@2)%52 3_%34)-% !5 42!6%23 $% ,! b15!.4)4@c
$_!"!)33%-%.4$%,!-!.$)"5,%%.$)$5#4)/.[




, 3%-",% $/.# ,/')15% 15% $!.3 ,%3 #!3 $% $93-/20(/3%3 $% #,!33% 


 !6%# ).6%23@ $_/##,53)/.
!.4@2)%52X ,_%8!-%. $%3  .% 3/)4 0!3 .@#%33!)2% 0/52 -%442% %. @6)$%.#% ,_%8)34%.#% $_5.%
-!34)#!4)/.0!4(/,/')15%[
!.3 ,%3 #!3 $% $93-/20(/3%3 $% #,!33% 


 !6%# "/54 ; "/54 ).#)3)&X /. 2%-!215% '@.@2!,%-%.4 $%
'2!.$342!$5)3!.45.!"!)33%-%.4%45.%02/05,3)/.$%,!-!.$)"5,%@,/)'.!.40!2#/.3@15%.4































\ ,%3 0!24)%3 $5 315%,%44% #2!.)/\&!#)!, 3% $@6%,/00%.4 3/53 ,_%&&%4 $%3 &/2#%3 $9.!-)15%3 $%3
&/.#4)/.3%40/3452%3/2/\&!#)!,%3
\ 4!.$)3 15% #%3 -A-%3 &/.#4)/.3 3/.4 3/53 ,! $@0%.$!.#% $%3 3500/243 315%,%44)15%3 352
,%315%,33_).3?2%.4,%3-53#,%32%30/.3!",%3$%30/3452%3%4$%3&/.#4)/.3
























































































./2-!,)3!4)/. $% ,! -!42)#% &/.#4)/..%,,% g6%.4),!4)/.X $@',54)4)/.X -!34)#!4)/.hX ,! 35002%33)/. $%3
).4%2&@2%.#%3$%.4!)2%3%4$%342/5",%3#).@4)15%3glh!&).15%#%58\#).%0%2452"%.40!3,!#2/)33!.#%
%4$/.#,_@15),)"2%#2!.)/\&!#)!,[
%,/.	Zb ,%2@4!",)33%-%.4$% ,!6%.4),!4)/..!3!,%%34 ,!6!##).!4)/.#/.42% ,!-!,!$)%
/24(/$/.4)15%cgmlh[






0/522!)%.4 6%.)2 42/5",%2 ,! #2/)33!.#%X ,! &/.#4)/.X ,_%34(@4)15% %4 ,% 039#()3-% $%3 %.&!.43[






















!$!04!4)/.3 35&&)3!.4%3 0/52 4%2-).%2 !6%# 5. "/. @15),)"2% &!#)!,c %4 b,! #/22%#4)/. 02@#/#% $%3
!./-!,)%3 /2/\&!#)!,%3 %4 #%26)#!,%3 !-@,)/2% ,% $@6%,/00%-%.4 $5 4%22)4/)2% &2/.4!, !.4@2)%52 %4 $5
4%22)4/)2%30(@./\"!3),!)2%c[_).4%26%.4)/.02@#/#%$502!4)#)%.).$5)2!)45.#(!.'%-%.4$_!.'5,!4)/.




$% ,! 34!"),)4@$%3$93-/20(/3%3$%#,!33% 


[%44% 2@/2)%.4!4)/.%34$_!54!.40,53 &!#),%15% ,%0,!.
$_/##,53)/.%34b#/524c gqphX./4!--%.4#(%: ,_%.&!.4$%-/).3$%q!.3/M ,_!-0,)45$%$%2/4!4)/.
!.4@2)%52%g0!2@'2%33)/.$%3-/,!)2%3).&@2)%52%3h.@#%33!)2%0/523!#/22%#4)/.%34&!)",%[
_@2504)/.$%,!02%-)?2%-/,!)2%0%2-!.%.4%2%.$,!2@/2)%.4!4)/.0,53$)&&)#),%-!)3,%02/./34)#






% 0,53X 0/52 
 gllh %4  gqhX ,% 2@4!",)33%-%.4 02@#/#% $_5. '5)$% !.4@2)%52
&/.#4)/..%, !6%# ,! #/22%#4)/. $% ,_).6%23@ $_/##,53)/. !.4@2)%52 &!6/2)3% ,% $@6%,/00%-%.4 $5
-!8),,!)2%%4",/15%@'!,%-%.4,_%802%33)/.%8#%33)6%$%,!#2/)33!.#%-!.$)"5,!)2%[
























039#(/,/')15% .@'!4)& $% 02@3%.4%2 5.% $93-/20(/3% $% #,!33% 


 !5 #/523 $% ,_%.&!.#% %4 $%
,_!$/,%3#%.#%[
5!.4 ; ,_@45$% $% 
 %4 !, $% mkks gqthX ),3 2!00/24%.4 15% ,%3 0!4)%.43 02@3%.4!.4 5.%
$93-/20(/3% $% #,!33% 













02@#/#%-%.4 ,%3 !./-!,)%3 2%30/.3!",%3 $% #%44% $93-/20(/3% !&). $_@6)4%2 3/. !00!2)4)/.
g02@6%.4)/.h/53/.!''2!6!4)/.g).4%2#%04)/.h[





. %&&%4X $% ./-"2%53%3 @45$%3 $@-/.42%.4 ,_%&&)#!#)4@ $%3 42!)4%-%.43 02@#/#%3 ,/2315_),3 3/.4
2@!,)3@3#(%:,%3%.&!.43*%5.%3-!)3),%342%#/..5@'!,%-%.415%#%3$93-/20(/3%30%56%.442?36)4%
$%6%.)2 #()252')#!,%3 0!33@ 5. #%24!). <'% /5 5.% #%24!).% 3@6@2)4@ $5 $@#!,!'%[ !2 #/.3@15%.4X ),







%3 4(@2!0%54)15%3 02@#/#%3 $%3 $93-/20(/3%3 $% #,!33% 


 !9!.4 02/56@ ,%52 %&&)#!#)4@X


















 %4 !,[ gqlh !&&)2-%.4 15% b,% 42!)4%-%.4 02@#/#% %34 0,53 %&&)#!#% $!.3 ,! 02%-)?2%
$%.4)4)/.15%$!.3,!$%.4)4)/.-)84%c





/52  gqohX ,% 42!)4%-%.4 02@#/#% $/)4 A42% )$@!,%-%.4 %.42%02)3 %.42% o %4 r !.3 %.
-/9%..%X4!.415%,%0,!.$_/##,53)/.%34b#/524c[

3_!005)% 352 ,% #/.#%04$%b+*!$%%"#(%((  $% ,!"!3%$5#2<.%c0/52 *534)&)%2 ,%
$@"54$542!)4%-%.402@#/#%$%#%3$93-/20(/3%3!6!.4,_<'%$%q!.3goh[






0!2 02/42!#4)/. -!8),,!)2% !.4@2)%52% Z 5. '2/50% %. $%.452% 4%-0/2!)2% %4 5. '2/50% %. #/523











 glrh 2!*/54% ,_)-0/24!.#% $% 3526%),,%2 5.% @6%.45%,,% 2@#)$)6% $% ,_).6%23@ $_/##,53)/.
!.4@2)%52,/23$%,_@2504)/.$%3).#)3)6%30%2-!.%.4%3[

































\ %4 @'!,%-%.4 ,! #/-0,%8)4@ $_@4!",)2 5. 02/./34)# ; ,/.' 4%2-% &!#% ; 5.% #2/)33!.#%
-!.$)"5,!)2% )-02@6)3)",% %4 4!2$)6% 0/56!.4 ).$5)2% 5.% 2@#)$)6% %4 $/.# ,_@#(%# $5





#/.34)45%2!)4 5.% 6@2)4!",% 0%24% $% #(!.#% 0/52 ,% 0!4)%.4 grph[  %44% 02/",@-!4)15% 3% 0/3%
02).#)0!,%-%.4 $!.3 ,%3 #!3 $% 02/'.!4()3-% -!.$)"5,!)2% !6%# 5.% @4)/,/')% (@2@$)4!)2%
02@$/-).!.4%[

$1 "-,"*31(-,1 #$1 ;23#$1 1-,2 1-34$,2 "-,20 #("2-(0$1 $2  3)-30#N'3( $,"-0$ (* ,N  . 1 ;2;
;2 !*(#$"-,1$,131130*N9&$-.2(+ * 3/3$*#$40 (2<20$"-++$,";*$20 (2$+$,2.0;"-"$.-30
-!2$,(0*$1+$(**$30$10;.-,1$1-02'-.;#(/3$1K
; ,+-(,1I  3 43 #$ *  *(22;0 230$ $2 "-++$ *$ .0;"(1$ 
 S]\TI (* 1$+!*$ /3$ *$































42!)4@3 02@#/#%-%.4 0/52 5.% $93-/20(/3% $% #,!33% 


 0!2 $)3*/.#4)/. %4 42!#4)/. /24(/0@$)15%
!.4@2/\0/34@2)%52% ; ,_!)$% $_5.-!315% &!#)!,[ 




_/"*%#4)&$% #%44% @45$%@4!)4$%-%442%%.@6)$%.#% ,_%8)34%.#%$% &!#4%52302@$)#4)&3$_).34!"),)4@
0/56!.4A42%0%2>53$?3,!,%#452%2!$)/'2!0()15%%415)0%2-%442!)%.4$%'5)$%2,%#(/)8$502!4)#)%.
$!.3 3! $@#)3)/. 4(@2!0%54)15% !6%# 5. 2)315% -).)-5- $_%22%52[ %,/. ,%523 #/.#,53)/.3X $%58
6!2)!",%3#@0(!,/-@42)15%33%-",%.4*/5%25.2H,%$@4%2-).!.4$!.3,%35##?3$542!)4%-%.402@#/#%Z
\ ,_!.',%$% ,!"!3%$5#2<.%g!!h%4 ,! ,/.'5%52$% ,!0!24)%!.4@2)%52%$% ,!"!3%$5#2<.%




%4 ,_!.',% ,d[%3#!3$_@#(%#02@3%.4%.45.%).#,).!)3/.$%3 ).#)3)6%30,53-!215@%g3)'.%$%


























%3% "2$301% 4-0 !*$13/.4Z %3% "2$301#;% 4-0 !*$13/.4Z
\ 490/,/')%&!#)!,%(90/$)6%2'%.4%   \490/,/')%&!#)!,%(90%2$)6%2'%.4%
\ '5)$%).#)3)&&/.#4)/..%,   \'5)$%).#)3)&$93&/.#4)/..%,
\ #2/)33!.#%#/.$9,)%..%39-@42)15%   \#2/)33!.#%#/.$9,)%..%!39-@42)15%
\ $@#!,!'%315%,%44)15%-/9%.   \$@#!,!'%315%,%44)15%3@6?2%
\ "/..%#//0@2!4)/.    \-!56!)3%#//0@2!4)/.
\ 0!3$%02/'.!4()3-%$!.3,!&!-),,%   \02/'.!4(%$!.3,!&!-),,%
\ 0!4)%.4%.#/523$%#2/)33!.#%   \ #2/)33!.#%4%2-).@%

















%4 ,! $)-%.3)/. 42!.36%23!,% $% ,! -!.$)"5,%[ %,/. %58X 5.% "@!.#% 315%,%44)15% %4 5.% ,!2'%52













 $2  *K S]\T %. XVV] -/.42%.4 15_5.% 6%34)"5,/6%23)/. 42/0 )-0/24!.4% $%3 ).#)3)6%3





6!2)!",%3 3@,%#4)/..@%3 3/.4 ,! (!54%52 !.4@2)%52% ).&@2)%52% $5 6)3!'% %4 ,_).#,).!)3/. $% ,_!8%
#/.$9,)%. !6%# ,% 0,!.-!.$)"5,!)2%[ %3 !54%523 #/.34!4%.4 15% ,_!5'-%.4!4)/. $% ,_@4!'% ).&@2)%52
!.4@2)%52$56)3!'%%4 ,!$)-).54)/.$% ,_!.',%%.42% ,%0,!.-!.$)"5,!)2%%4 ,_!8%#/.$9,)%.3/.4$%3
3)'.%302@$)#4)&3$_5.02/./34)#$@&!6/2!",%!542!)4%-%.402@#/#%[

_/24(/0@$)% $% #,!33% 


 4%.$ ; #/22)'%2 ,% $@#!,!'% 315%,%44)15% %4 ; 2@4!",)2 5.% /##,53)/.
!.4@2)%52%&/.#4)/..%,,%0!2!#4)/.352,!#2/)33!.#%%.34)-5,!.4,!#2/)33!.#%$5-!8),,!)2%%4d/5%.
&2%).!.4%42@/2)%.4!.4,!#2/)33!.#%-!.$)"5,!)2%glh[
_/24(/0@$)% #/.34)45% ,% 42!)4%-%.4 ).4%2#%04)& $% ,! $93-/20(/3% $% #,!33% 





























































_!00!2%), %34 #/.34)45@ $_5. !005) &2/.4!, %4 $_5. !005) -%.4/..)%2 2%,)@3 0!2 $%58 4)'%3













(&30$[J 1/3$#$$* (0$S	@.(2 * (,2L-"'T
%3 @,!34)15%3 3/.4 !##2/#(@3 $% ,_!542% #H4@ ; 5. !00!2%), ).42!\"5##!, 15) %34 ,% 0,53 3/56%.4Z 5.
$)3*/.#4%52352"!'5%gm/5o"!'5%3hX5.$)3*/.#4%52352'/544)?2%/5%.#/2%5.$/5",%!2#[





















































%44% @45$% @6!,5% ,_%&&)#!#)4@ %4 ,%3 %&&%43 $5 -!315% $% 02/42!#4)/. &!#)!, %. #/-0!2!.4 $%58
'2/50%3$_%.&!.43Z5.'2/50%42!)4@g.wmth%45.'2/50%4@-/)../.42!)4@g.wmph[!-/9%..%$_<'%
%34 $% s !.3 %4 r-/)3[ (!15% %.&!.4 02@3%.4% 5.% #,!33% 











! &/2#% $% 42!#4)/. %8%2#@% %34 $% okk '2!--%3 !6%# 5.% /2)%.4!4)/. $% mk ; nkz 3/53 ,% 0,!.




\ 5.% !6!.#@% 3)'.)&)#!4)6% $5 -!8),,!)2% !6%# 5.%  4 ,";$ #3 .-(,2  gv lXs --h %4 5.%
 3&+$,2 2(-,#$* 4 *$30#$*N ,&*$gvlXoszh
\ 5.%,@'?2%0-2 2(-, ,2(L'-0 (0$#3+ 5(** (0$
\ 5.0$"3*#3.-(,2%45.%#(+(,32(-,#$* 4 *$30#$*N ,&*$3)'.)&)#!4)&3
\ 5.%0-2 2(-,'-0 (0$#$* + ,#(!3*$2%30/.3!",%$_5.%!5'-%.4!4)/.3)'.)&)#!4)6%$%,_@4!'%
).&@2)%52$%,!&!#%%4$%,!(!54%52&!#)!,%4/4!,%
\ 5.% 4$12(!3*-4$01(-, $%3 ).#)3)6%3 -!8),,!)2%3 %4 5.% *(,&3-4$01(-, $%3 ).#)3)6%3
-!.$)"5,!)2%3

























\ 5.% 3&+$,2 2(-,1(&,(%(" 2(4$#$*N ,&*$gvmXkozhX$%,!$)34!.#%%.42%,!,)'.%!\/'
%4,%0/).4gvmXno--h%4$%,!$)34!.#%%.42%,%0/).4%4,_@0).%.!3!,%!.4@2)%52%gvmXl--h
42!$5)3!.45.+-34$+$,2 ,2;0($30#3+ 5(** (0$
\ 5.%#(+(,32(-,1(&,(%(" 2(4$#$*N ,&*$g\lXnlzh





\ #/.42!)2%-%.4 ; $_!542%3 @45$%3X ),3 ._/"3%26%.4 . 1 #$ +-#(%(" 2(-,1 1(&,(%(" 2(4$1 #$
*N(,"*(, (1-,#$1 5$1#$1(,"(1(4$1# ,1*$&0-3.$WI4!.$)315%$%3#/-0%.3!4)/.3$%.4/\
!,6@/,!)2%33/.4/"3%26@%3$!.3,%'2/50%m

















#H4@[ % 0/24 %34 $% lo (%52%3 0!2 */52[ %3 4@,@2!$)/'2!0()%3 $% 02/&), 3/.4 2@!,)3@%3 0/52 #(!15%
0!4)%.4 ;l g!6!.4 ,% 42!)4%-%.4hX m g&). $5 42!)4%-%.4 !#4)&h %4 n0/52 @6!,5%2 ,! 34!"),)4@ gm !.3
!02?3mh[






\ 5.%  4 ,";$ 1(&,(%(" 2(4$ #3 + 5(** (0$ !6%# 5.% !6!.#@ $5 0/).4  $% v mXs -- %4 5.%
!5'-%.4!4)/.$%,_!.',%$%vmXoz
\ 5.% 3&+$,2 2(-,1(&,(%(" 2(4$#$*N ,&*$$%vmXsz%4$5)443$%vmXp--
\ 5.%0-2 2(-,1(&,(%(" 2(4$# ,1*$1$,1 ,2(L'-0 (0$$50,!.0!,!4).
\ 5.% "-00$"2(-, #$ *N(,4$01; #N-""*31(-,  ,2;0($30 $2 #$ *  "* 11$ 


 +-* (0$ !6%# 5.%
-@3)!,)3!4)/.$%,!-/,!)2%-!8),,!)2%$%vmXr--

















\ 5.#;.* "$+$,2  ,2;0($30#3+ 5(** (0$!6%#5.%!5'-%.4!4)/.$% ,_!.',%gvmXmpzh%4
5.%!6!.#@%!.4@2)%52%$50/).4gvnXtn--h3)'.)&)#!4)&3
\ 5.%0-2 2(-,3)'.)&)#!4)6% ,2(L'-0 (0$$5-!8),,!)2%
\ 5.% (,'(!(2(-, 1(&,(%(" 2(4$ #$ *  "0-(11 ,"$ + ,#(!3* (0$ !6%# 5. 2%#5, $5 0/).4 
g\kXpm--h%45.2%#5,$5/'/.)/.g\kXnq--h
\ 5.%0-2 2(-,'-0 (0$#$* + ,#(!3*$%45.%$)-).54)/.$%,_!.',%g\lXlszh3)'.)&)#!4)&3
\ 5.% 3&+$,2 2(-,#$*N ,&*$3)'.)&)#!4)6%gvnXomzh
\ 5.% !5'-%.4!4)/. $% ,_@4!'% ).&@2)%52 $% ,! &!#%-!)3 0!3 $% $)&&@2%.#% 3)'.)&)#!4)6% !6%# ,%
'2/50%#/.42H,%
















%3 -/43 #,@3 b$&($%  (&("#(c %4 b!'' 


 "!$!)' $#c /.4 @4@ 4!0@3 $!.3 5"%$X
/#(2!.%X 6)$X%" /& 3#)%.#%X //',% #(/,!2 %4 











\ 5.%0-2 2(-, ,2(L'-0 (0$3)'.)&)#!4)6%$5.* ,. * 2(,g\kXsmzh
\ ,_/2)%.4!4)/. $%3 &/2#%3 $% 42!#4)/. */5% 5. 2H,% $!.3 ,% #/.42H,% $5 0,!. 0!,!4).Z $%3 &/2#%3
0!2!,,?,%3!50,!.0!,!4).%.42!C.%.45.%2/4!4)/.!.4)\(/2!)2%$%#%,5)\#)4!.$)315%$%3%-0"$1
-0($,2;$1 #$ W[ 8 YVb 6%23 ,_!6!.4 %4 6%23 ,% "!3 0%2-%442!)%.4 5. #/.42H,% 0!24)%, $% #%44%
2/4!4)/.
\ 5.%0-2 2(-, '-0 (0$ 3)'.)&)#!4)6%#3 .* ,+ ,#(!3* (0$15) 3%-",%!33/#)@%%.0!24)%; ,!
-/$)&)#!4)/.$%,_!.',%














! 2/4!4)/. !.4)\(/2!)2% $50,!.0!,!4). %34 5. %&&%4 3%#/.$!)2% 15) 0%54 A42% "@.@&)15%$!.3 ,%3 #!3
(90/$)6%2'%.43 %4d/5 $% 3502!#,53)/. -!)3 15) !5 #/.42!)2% %34 #/.42%\).$)15@% $!.3 ,%3 #!3
(90%2$)6%2'%.43%4d/5$%"@!.#%!.4@2)%52%gtnh[
,53)%523 @45$%3 /.4 @4@ 2@!,)3@%3 $!.3 ,% "54 $_@,)-).%2 #%3 %&&%43 3%#/.$!)2%3 ,/2315_),3 3/.4
).$@3)2!",%3%.-/$)&)!.4,%3%.3%4d/5,_/2)').%$%,!42!#4)/.X0!2%8%-0,%%.#(/)3)33!.45.!.',%$%
nkz 0!2 2!00/24 !5 0,!. 0!,!4). /5 !,/23 %. 54),)3!.4 $)&&@2%.43 0/).43 $_!00,)#!4)/. $%3 &/2#%3 $%











$,XVVV. 0  










 $2  *K S_^T SXVVVTX
 $2  *K S]ZT SXVVZT /5 %.#/2%
	
 $2  *K S__T SXVVZT 2!00/24%.4 $!.3 ,! #/.#,53)/. $% ,%523 @45$%3 15% ,% 42!)4%-%.4
/24(/0@$)15%0!2-!315%&!#)!,%340,53%&&)#!#%,/2315_),%34).)4)@%.0(!3%$%$@6%,/00%-%.402@#/#%
g$%.452% 4%-0/2!)2% /5 $@"54 $% $%.452% -)84%h 15% ,/2315_), %34 %.42%02)3 ; 5. 34!$% 0,53 4!2$)&






















A-% 3) 4/53 ,%3 !54%523 .% 3%-",%.4 0!3 $_!##/2$ 15!.4 !5 b4)--).'3 $5 42!)4%-%.4
/24(/0@$)15%0!2-!315%$%02/42!#4)/.X),3%-",%@4!",)15%#%42!)4%-%.4$/)6%A42%%.42%02)3!6!.4











,_!.',%  %4 ,! 0/3)4)/. $5 0/).4  %4 /'h 3)'.)&)#!4)6%3 %4 15) 3%-",%2!)%.4 $_!54!.4 0,53
%&&)#!#%3,/2315%,%42!)4%-%.4%34%.42%02)3%.0(!3%02@#/#%gq;s!.3h
\ 5.% 0; "2(-, #$,2-L *4;-* (0$  11-"(;$ gtlXlklXlkmhZ ,).'5/6%23)/. $%3 ).#)3)6%3
-!.$)"5,!)2%3 -!)3 3524/54 6%34)"5,/6%23)/. $%3 ).#)3)6%3 -!8),,!)2%3[ /52 #%24!).3X #%44%
2@!#4)/.0!24)#)0%%.0!24)%;,!#/22%#4)/.$%,_).6%23@$_/##,53)/.!.4@2)%52gssXtth[
\ $%3%&&%433%#/.$!)2%3!33/#)@34%,315%,!0-2 2(-, ,2(L'-0 (0$$50,!.0!,!4).%4,!0-2 2(-,
'-0 (0$+ ,#(!3* (0$K






#3 % (2 #$ 1-, $%%(" "(2; 0;#3(2$ . 11; *N9&$ #$ WX  ,1  (,1( /3$#$1 (,"-,4;,($,21 2$*1 /3$ * 






































 K       !K  
   























&!#)!, %34 "!3@% 352 ,_)$@%$%./-"2%58 !54%523 g#X
X h 3%,/. ,!15%,,% ,!
$)3*/.#4)/.-!8),,!)2% 0%2452"%2!)4 ,%3 3934?-%3 $% 35452%3 %.4/52!.4 ,%-!8),,!)2%X $@#,%.#(!.4 5.%
2@0/.3%#%,,5,!)2%15)02/,/.'%2!)4,_%&&%4$5-!315%[

/52 $_!542%3 !54%523 4%,3 15% 	X ,! $)3*/.#4)/. 02/6/15%2!)4 5. ,@'%2 $@0,!#%-%.4 $5
-!8),,!)2%6%23,_!6!.4%46%23,%"!30%2-%44!.45.%#/22%#4)/.0,532!0)$%$5$@#!,!'%315%,%44)15%gtX
tsX lknelkph[ 
, ! @4@ 35''@2@ 15% ,_%80!.3)/. 0!,!4).% b$@3!24)#5,%2!)4c ,% -!8),,!)2% ).)4)!.4 5.%
2@0/.3%#%,,5,!)2%02/6/15!.45.%-%),,%52%2@!#4)/.!58&/2#%3$%02/42!#4)/.[
,53)%523 @45$%3 #/.&)2-%.4 #%44% ./4)/. #/--% 0!2 %8%-0,% #%,,% $% 








% ./-"2%58 !542%3 !54%523 #/.#,5%.4 @'!,%-%.4 ; ,_%&&)#!#)4@ $% ,! $)3*/.#4)/. !33/#)@% ; ,!
02/42!#4)/. ,_)335% $% ,%52 @45$%Z 	 %4 !,[ glttqh 	




; $%3 '2/50%3 42!)4@3 0!2 02/42!#4)/. 3%5,%[ 
, 3%-",% $/.# $)&&)#),% $% 0/56/)2 #/.#,52% 15% ,!
$)3*/.#4)/./04)-)3%,_!#4)/.$%,!02/42!#4)/.0!2-!315%&!#)!,[

,/23 15_%. ltttX 
















XKYK J  




































\  3"3,$#(%%;0$,"$1(&,(%(" 2(4$$,20$ *$&0-3.$$2 *$&0-3.$/3$*/3$1-(2 * +$130$
";.' *-+;20(/3$ , *61;$
\ $!.3,%3$%58'2/50%35.% 4 ,";$1(&,(%(" 2(4$#3+ 5(** (0$g!5'-%.4!4)/.$%,_!.',%
%4 !5'-%.4!4)/. $% ,! $)34!.#% $5 0/).4  0!2 2!00/24 ; !h %4 5. 0$"3* 1(&,(%(" 2(% #$ * 





343#$"$10;13*2 ,21I* #(1)-,"2(-,,$1$+!*$. 1.-2$,2( *(1$0*N$%%$2#$* .0-20 "2(-,K$22$







   $2  *K b(2%%\$)-%.3)/.!, &).)4%\%,%-%.4 !.!,93)3 /&-!8),,!29 02/42!#4)/.7)4( !.$
7)4(/542!0)$0!,!4!,%80!.3)/.[cSWV^TSXVV]T

 0!24)2 $_5.% 4/-/$%.3)4/-@42)% 2@!,)3@% 352 5. #2<.% 3%#X ,%3 !54%523 /.4 2%02/$5)4 352





mkz 3/53 ,% 0,!. $_/##,53)/.[ 





*1 -!1$04$,2 3, +$(**$30 #;.* "$+$,2 #3 + 5(** (0$ # ,1 2-32$1 *$1 #(0$"2(-,1 S%0-,2 *$I
4$02(" *$ $2 * 2;0 *$T *-01/3$ *  13230$ (,2$0+ 5(** (0$ $12 -34$02$K 
*1 "-,12 2$,2 ;& *$+$,2
+-(,1 #$ "-+.0$11(-, $2 3,$ .*31 &0 ,#$ "-,20 (,2$ #$ 20 "2(-,  3 ,(4$ 3 #$ *  13230$
+ 5(** (0$ $2 #$ *N 0" #$ 76&-+ 2(/3$ *-01/3$ *  13230$ $12 -34$02$I "$ /3( .-2$,2( *(1$0 (2



























02/42!#4)/. g'2/50% h[ . 42/)3)?-% '2/50% $% lo %.&!.43 ./. 42!)4@3 3%24 $% '2/50% 4@-/).[ %3
%.&!.43$5'2/50%02@3%.4%.4@'!,%-%.45.%/##,53)/.).6%23@%0/34@2)%52%"),!4@2!,%[
!$)3*/.#4)/.%34!#4)6@%$_5.15!24$%4/52$%58&/)30!2*/520%.$!.45.%3%-!).%[!.3,%3$%58
#!3X ,%3 &/2%3$%02/42!#4)/.54),)3@%3 3/.4 $%qkk '2!--%30!2 #H4@X /2)%.4@%3$%mkz 6%23 ,% "!3 %4
,_!6!.4 0!2 2!00/24 !5 0,!. $_/##,53)/.[ % 42!)4%-%.4 %34 !22A4@ ,/2315_5. 3520,/-" $% m -- %34
/"4%.5X !).3) 15_5.% #,!33% 




\  3"3,$ #(%%;0$,"$ 1(&,(%(" 2(4$ $,20$ *$1 &0-3.$1  $2 I $5"$.2; .-30
*N +;*(-0 2(-,#$10 ..-021+-* (0$1/3($1213.;0($30$# ,1*$&0-3.$1 ,1$5. ,1(-,
ST
\ 5.% !6!.#@% 3)'.)&)#!4)6% $5 -!8),,!)2% $!.3 ,%3 $%58 '2/50%3 42!)4@3 !6%# !5'-%.4!4)/. $%
,_!.',%%4$%,!$)34!.#%%.42%,%0/).40/34@2/\350@2)%52$5#/.$9,%%4,%0/).4g/\h
\ 5. 2%#5, 3)'.)&)#!4)& $% ,! -!.$)"5,% !6%# 5.% $)-).54)/. $% ,_!.',% X 5. 2%#5, $5 0/).4








$*-,*$1"-,"*31(-,1#$"$22$;23#$I* .0-20 "2(-,1$+!*$<20$$%%(" "$# ,1* "-00$"2(-,#$1
#;" * &$1 #$ "* 11$ 


































%3 2@35,4!43 #,).)15%3 /"4%.53 3/.4 3!4)3&!)3!.43 $!.3 ,%3 $%58 '2/50%3[ %3 3%5,%3 $)&&@2%.#%3
3)'.)&)#!4)6%3/"3%26@%3@4!)%.45.$@0,!#%-%.40,53-@3)!,$%,!-/,!)2%-!.$)"5,!)2%$!.3,%'2/50%
[ 5#5.% $)&&@2%.#% 3)'.)&)#!4)6% ._%34 /"3%26@ ; ,_%8!-%. #@0(!,/-@42)15%X (/2-)3 0/52 ,_).#)3)6%
-!8),,!)2%15)02@3%.4%5.%-%),,%52%).#,).!)3/.$!.3,%'2/50%[

$1 32$301"-,"*3$,2#-,"/3$ * .0-20 "2(-,+ 5(** (0$. 0+ 1/3$% "( *.0;1$,2$ * +<+$














$1 32$301 "-,"*3$,2/3N3,$#(1)-,"2(-,+ 5(** (0$.0; * !*$,$ 1$+!*$. 1 4-(0#N$%%$2 130
















/. 2H,% %34 02)-/2$)!, $!.3 ,! #/22%#4)/. $% ,_).35&&)3!.#% $5 3%.3 42!.36%23!, -!8),,!)2% #!2 %,,%










,%52 $@&!54 2%30)2!4/)2% ,% 0,53 4H4 0/33)",% $!.3 ,_!$/,%3#%.#%X 5.% ./2-!,)3!4)/. $%3 $)-%.3)/.3









)%. 15% "%!5#/50 -/).3 $@6%,/00@%3 %4 %-0,/9@%3X $%3 &/2#%3 %842!\/2!,%3 0%56%.4 A42%
@'!,%-%.4!00,)15@%3;,!-!.$)"5,%0!2,_).4%2-@$)!)2%$%"!'5%3-/,!)2%30/3)4)/..@%3352nq%4oq
/5352,%3-/,!)2%34%-0/2!)2%3-!.$)"5,!)2%3[
	gllnhgltrnh!@4@ ,%02%-)%2;$@#2)2% ,%3%&&%43$%3 &/2#%3%842!\/2!,%3352 ,!-!.$)"5,%!6%#























%4 /"3%26%.4 5. 2%#5,-!.$)"5,!)2% 3)'.)&)#!4)& $!.3 ,%3 $%58 '2/50%3[ %0%.$!.4X ),3 /"3%26%.4 $%3
2@0/.3%3 $%.4!)2%3 0,53 %&&)#!#%3 !6%# ,% -!315% $% %,!)2%X ./4!--%.4 0/52 ,! #/22%#4)/. $5
3520,/-"[%0,53X,%3.%02/6/15%.40!3$%2@0/.3%$5-!8),,!)2%#/.42!)2%-%.4!5-!315%$%
%,!)2%[















, 3_!')4$_5.%@45$%02/30%#4)6%$/.4 ,_/"*%#4)& %34$% #/-0!2%2 ,_%&&)#!#)4@$%3;#%,,%$% ,!
02/42!#4)/.0!2-!315%&!#)!,!33/#)@%;5.%$)3*/.#4)/.[
.l%2'2/50%$%nm0!4)%.43%34 42!)4@0!2$)3*/.#4)/.!33/#)@%!5-!315%&!#)!,[%3 &/2#%3%8%2#@%3











\ 5.%.*31% (!*$ 3&+$,2 2(-,#$*  *-,&3$30+ 5(** (0$I#$ *  *-,&3$30+ ,#(!3* (0$$2
#$* .-1(2(-,1 &(22 *$#3+$,2-,0/52,%'2/50%42!)4@0!2#/-0!2@!5'2/50%42!)4@
0!2-!315%
\ ,%130.*-+!.0;1$,2$3,$.*31.$2(2$ 3&+$,2 2(-,$!.3,%'2/50%0!2-!)3,%2%#5,
-/,!)2%%340,53)-0/24!.4g\lXn--#/.42%\kXp--h




$11$+!*$,2#-,".*31$%%(" "$1.-30*$"-,20@*$#$* "0-(11 ,"$+ ,#(!3* (0$$2.-30
"-00(&$0 *  0$* 2(-, #$ "* 11$ 


 +-* (0$ . 0 #(12 *(1 2(-, #$1 +-* (0$1 + ,#(!3* (0$1K **$1
,N(,#3(1$,2 "$.$,# ,2 . 1 #$ 0;.-,1$ $%%(" "$ #3 + 5(** (0$I "-,20 (0$+$,2 8 *  #(1)-,"2(-,




. 0.0-&, 2'(1+$+ ,#(!3* (0$I2 ,#(1/3$* #(1)-,"2(-, 11-"(;$
 3+ 1/3$1$0 (2* 2';0 .$32(/3$#$"'-(5.-30*$1"* 11$1




















$_/##,53)/. !.4@2)%52 %4 5. )43 @'!, ; \lXp-- /5 -/).3[ %3 2@35,4!43 /"4%.53 !02?3 m !.3 $%







\ 5.% "-00$"2(-, #$ *  0$* 2(-, +-* (0$ .*31 (+.-02 ,2$  4$" *$ 20 (2$+$,2 . 0 
gvoXo--h 15% 0!2 2!00/24 !5 42!)4%-%.4 0!2 -!315% gvnXt--hX $5% ./4!--%.4 ; ,!
$)34!,)3!4)/.-/,!)2%
\ 5.% 3&+$,2 2(-,.*31 (+.-02 ,2$#3(21$!.3,%'2/50%42!)4@0!2+ 1/3$gvq--h15%
$!.3,%'2/50%42!)4@0!2gwmXr--h
\ 5.%+$(**$30$ "-00$"2(-, #3 130.*-+! $!.3 ,% 42!)4%-%.4 0!2+ 1/3$ gvoXp-- #/.42%
mXr--h




S]VTK<+$1(*$20 (2$+$,2. 0+ 1/3$
$12 # ,1 *N$,1$+!*$ .*31 $%%(" "$I *  #(%%;0$,"$ $,20$ *$ + 1/3$ $2 *$1  0;1(#$
.0(,"(. *$+$,2 # ,1 *$30 (,#(" 2(-, 2';0 .$32(/3$K $ 20 (2$+$,2 . 0  1$+!*$ 1302-32
 # .2; 35" 1+-#;0;1#$#61+-0.'-1$1#$"* 11$






#$,2 (0$1K,$ 320$#(%%;0$,"$"*(,(/3$ (+.-02 ,2$$,20$ *$1#$35+;2'-#$10;1(#$# ,1 *$30
#30;$ 2-2 *$#$ 20 (2$+$,2JX ,1$2#$+(.-30 *$1"-,20$W ,.-30 * .0-20 "2(-,. 0
+ 1/3$% "( *K
 "' ,2*N(+.-02 ,"$#$* "-+.*( ,"$$2#$* "--.;0 2(-,#3. 2($,2.-30 1130$0*N$%%(" "(2;










, 3_!')4 $_5. $)30/3)4)& %842!\/2!, %8%2>!.4 5.% 02%33)/. !.4@2/\0/34@2)%52% 352 ,%-%.4/.[  %,/.

 glttlh %4  gmkknhX %,,% %34 ).$)15@% $!.3 ,% 42!)4%-%.4 $%3 02/'.!4()%3
on








%3 %&&%43 $% ,! &2/.$% /##)0)4/\-%.4/..)?2% 3/.4 #/.42/6%23@3[ %24!).3 !54%523 #/.34!4%.4 5.%
!6!.#@% 3)'.)&)#!4)6% $5 -!8),,!)2% gX 	
 %4 hY 4!.$)3 15% $_!542%3
._/"3%26%.4!5#5.%&&%4352,!$)-%.3)/.3!')44!,%$5-!8),,!)2%g%4!,[h[














$1 0;13*2 21 #$1 ;23#$1 130 *$1 $%%$21 #$ *  %0-,#$ 1-,2 "-,20 #("2-(0$1K ($, /3$ *$1
"-,1;/3$,"$1,;% 12$1 130 *$11-($,2 "-,20-4$01;$1I *  %0-,#$,$ 1$+!*$.*31#N "23 *(2;




 S]\TTK N$12 .-30/3-(





















%4 !00!2%),,!'% #/22%30/.$ ; 5. -/./",/# $% 2@3).% #/.3425)4 %. 2@42/05,3)/. &/2#@%[ %44%
0/3)4)/. ",/15% ,! #2/)33!.#% -!.$)"5,!)2% 0!2 $)-).54)/. $% ,_!#4)6)4@ $%3 -53#,%3 04@29'/D$)%.3
,!4@2!58[ /. ).$)#!4)/. %34 ,)-)4@% !58 02/'.!4()%3 -/$@2@%3 3%#/.$!)2%3 ./4!--%.4 ; 5.%
!.4@05,3)/. ,).'5!,% /5 !58 -!,/##,53)/. $% #,!33% 


 !33/#)@%3 ; 5. 02/',)33%-%.4 -!.$)"5,!)2%[

glttrh,%02@#/.)3%%.#/.4%.4)/.!02?35.42!)4%-%.40!202/42!#4)/.-!8),,!)2%[



















-!8),,!)2% %. 3% 3%26!.4 $5 6%34)"5,% #/--% 5.% !)2% $% 42!)4%-%.4 %4 %. 35002)-!.4 ,%3 02%33)/.3
,!")!,%3 %4 *5'!,%3 !./2-!,%3[ _%34 5. -/./",/# %. 2@3).% #/.34)45@ ./4!--%.4 $% $%58 2%-0!243
6%34)"5,!)2%3 ,!4@2!58 15) 0%2-%44%.4 $% #/.42%#!22%2 ,%3 &/2#%3 -53#5,!)2%3 %4 $% 34)-5,%2 ,!
#2/)33!.#%42!.36%23!,%$%3"!3%3315%,%44)15%3gh[
%0/24$/)4A42%#/.4).5;,_%8#%04)/.$%32%0!3%4$530/24[%42!)4%-%.40%54A42%,/.'[%3%&&%43
3/.4 !33%: #/.42/6%23@3X 3524/54 #/.#%2.!.4 3/. !#4)/. 352 ,! #2/)33!.#% 3!')44!,% -!8),,!)2%[ /)52

 %4 !,[ gmkkshX ), ).$5)4 $%3 #(!.'%-%.43 3)'.)&)#!4)&3 !5 .)6%!5 -!8),,!)2%[ !.$)3 15% 0/52
#%24!).3 !54%523 g
 %4 [ gmkkohX 

 %4 !,[ gmkkphh ), ._%.42!).% !5#5. #(!.'%-%.4









_%34 5. !#4)6!4%52-/$)&)@ 15) 0/3)4)/..% ,!-!.$)"5,% %. "!3 %4 %. !22)?2%[ .% "!22% 0!,!4).%
0%2-%4$_/2)%.4%2 ,! ,!.'5%!&).15_%,,%%.42%%.#/.4!#4!6%# ,%0!,!)3%434)-5,%2!).3) ,!#2/)33!.#%
42!.36%23!,%-!8),,!)2%[/.0/24%34#/.4).5X%8#%04@0%.$!.4,%32%0!3g
h[
% ")/.!4/2 %34 02%3#2)4 #(%: ,%3 %.&!.43 %. $%.452% 4%-0/2!)2% 02@3%.4!.4 5.% 02/'.!4()%
-!.$)"5,!)2% -/$@2@%X 5. 02/',)33%-%.4 -!.$)"5,!)2% /5 5.% 2@42/'.!4)% -!8),,!)2% -/$@2@%[
%0%.$!.4 3%3 !#4)/.3 3/.4 #/.42/6%23@%3[ %,/. #%24!).3 !54%523X ./4!--%.4 

 %4 !,X ),
%.42!C.%$%3%&&%43%33%.4)%,,%-%.4$%.4/\!,6@/,!)2%3[

$ . 02 *$+ ,/3$ #N;23#$1 0;"$,2$1 $2 *$1 ,-+!0$31$1 "-,20-4$01$1 "-,"$0, ,2 *$301 $%%$21
-02'-.;#(/3$1I"$1 .. 0$(*1%-,"2(-,,$*1,$.$34$,2<20$"-,1(#;0;1"-++$#$1#(1.-1(2(%1#$
























%3 #/.3)$@2!4)/.3 /.4 0/533@ #%24!).3 !54%523 ; $@6%,/00%2 $% ./56%!58 -/9%.3 $_!.#2!'%X







$% 42!#4)/. 0,53 )-0/24!.4% 352 ,%3 -).)\0,!15%3 gpkk '2!--%3h 15% 352 ,%3 -).)\6)3 15) 0%56%.4
3500/24%2 $%3 &/2#%3 $% lpk ; okk '2!--%3 g glmlhhX #% 15) 0!2!C4 ).35&&)3!.4 0/52 $% 4%,3
-/56%-%.43[
% 0,53X ,%3-).)\0,!15%3 3/.4 0,!#@%3 ; $)34!.#% $%3 2!#).%3 /&&2!.4 ,_!6!.4!'% $% 2@$5)2% ,% 2)315%
$j)-0!#4 $% ,! 2!#).% ,/23 $% ,! 0/3% %4 0%2-%44!.4 @'!,%-%.4 ,% $@0,!#%-%.4 ,)"2% $%3 2!#).%3
glmmXlmnh[

_%34 0/5215/) ,%3 -).)\0,!15%3 /.4 @4@ 02).#)0!,%-%.4 #(/)3)%3 %4 @45$)@%3 #/--% 3934?-%
$_!.#2!'% /33%58 $!.3 ,% 42!)4%-%.4 /24(/0@$)15% $%3 $93-/20(/3%3 $% #,!33% 

















#(%: ,_!$5,4%Z !.#2!'% /33%58X -/56%-%.43 $% $)34!,)3!4)/. /5 $% -@3)!,)3!4)/. %. -!33%X
-/56%-%.43$_).'2%33)/.[[[,,%3/.40%2-)3$%2%0/533%2,%3,)-)4%3$%,_/24(/$/.4)%[















































"["[          !K
       
 K      

\KXK   N

















%44% @45$% 0),/4% %34 ,! 02%-)?2% ; @6!,5%2 ,%3 %&&%43 $%3-).)\0,!15%3 0/3)4)/..@%3 352 ,! 0!2/)
.!3!,%,!4@2!,%3%26!.4$_!.#2!'%315%,%44)15%;5.-!315%&!#)!,[
(&30$^J +(,(L.* /3$+ 5(** (0$$12%(5;$. 020-(14(1+-,-L"-02(" *$18* "0<2$(,%0 L76&-+ 2(/3$
$2* +(,(L.* /3$+ ,#(!3* (0$$12%(5;$. 0#$354(1$,20$*N(,"(1(4$* 2;0 *$$2* " ,(,$SWXWT
(&30$_J2(*(1 2(-,#$1+(,(L.* /3$1#U ,"0 &$ 4$"3,+ 1/3$% "( *26.$$* (0$S KTSWX]T-3 4$"#$1;* 12(/3$1#$

















.% $)3*/.#4)/. %34 2@!,)3@% 02@!,!",%-%.4 ; ,! 0/3% $%3 -).)\0,!15%3 352 4/53 ,%3 0!4)%.43[ %3
-).)\0,!15%33/.4-)3%3%.#(!2'%r;lk */523!02?3 ,%520/3%!6%#$%3 &/2#%3$%nkk'2!--%30!2
#H4@X$)2)'@%3$%nkz6%23,_!6!.4%46%23,%"!30!22!00/24!50,!.$_/##,53)/.[

_!00!2%),%340/24@4/53 ,%3 */523%8#%04@!5#/523$%32%0!3%4$530/24 *5315_; ,!#/22%#4)/.$%






\ 5.%  4 ,";$ 1(&,(%(" 2(4$ #3 + 5(** (0$ !6%# $%3 -%352%3 0/3)4)6%3 0/52 ,_!.',% X ,!
,/.'5%52-!8),,!)2%%4,!02/&/.$%52-!8),,!)2%
\ 5.% 4 ,";$#3.-(,2gvoXs--h$2#3.-(,2(,%0 L-0!(2 (0$gvnXn--h
\ . 1#$"' ,&$+$,21(&,(%(" 2(%#$*N 5$#$1(,"(1(4$1+ 5(** (0$1
\ 5.0$"3*#$1.-(,21$2.-&-,(-,!6%##/--%6!,%522%30%#4)6%enXl--%4enXo--
\ 5.%0-2 2(-,'-0 (0$#$* + ,#(!3*$




$1 32$3014-($,2#$10;13*2 21.0-+$22$301&09"$8*N32(*(1 2(-,#$"$2 ,"0 &$-11$35. 0
+(,(L.* /3$I ,-2 ++$,2 "'$7 *$1 . 2($,21 $, %(, #$ #$,230$+(52$ .0;1$,2 ,2 3,$ 0;2031(-,
+ 5(** (0$K 
*1 "-,12 2$,23,$ 4 ,";$+ 5(** (0$$2 1-31-0!(2 (0$1(&,(%(" 2(4$1.$0+$22 ,2 * 
"-00$"2(-, #3 #;" * &$ 1/3$*$22(/3$ $2 #-," #3 .0-%(* "32 ,;K  *  43$ #$ "$1 0;13*2 ,21









































\ 5.%  4 ,";$ + 5(** (0$ 1(&,(%(" 2(4$ g%.6)2/. o --h[ %4 %&&%4 .j! 0!3 @4@ ,)-)4@ ; ,j/3
!,6@/,!)2%-!)3@4%.$5!5.)6%!5$504@29'/\-!8),,!)2%gvm--h%4$%,_/2")4!,gvn--h
\ $%3$%%$210$120("2(%11(&,(%(" 2(%1130* "0-(11 ,"$#$* + ,#(!3*$g2%#5,$50/).4%4$5
0/).40/'/.)/.h
\ ,_!5'-%.4!4)/. $% ,! ,/.'5%52 4/4!,% $% ,! -!.$)"5,% 3)'.)&)#!4)6%-%.4 0,53 &!)",% $!.3 ,%
'2/50%42!)4@g\m--h
\ 5.%  +;*(-0 2(-, 1(&,(%(" 2(4$ #$1 0 ..-021 (,2$0+ 5(** (0$1 !6%# 5.% !5'-%.4!4)/. $5
)43gvqXr--h
\ 5.%*;&:0$0-2 2(-,'-0 (0$#3+ 5(** (0$$2 ,2(L'-0 (0$#$* + ,#(!3*$glzh
\ 5.%"-00$"2(-,#3130.*-+!gvnXs--h%4$52!00/24-/,!)2%gvoXs--h
\ 5.% 4$12(!3*-4$01(-, 1(&,(%(" 2(4$ #$1 (,"(1(4$1 + ,#(!3* (0$1 -!)3 0!3 $%-/$)&)#!4)/.
3)'.)&)#!4)6%$%,_).#,).!)3/.$%3).#)3)6%3-!8),,!)2%3
\ 5.% +;*(-0 2(-,1(&,(%(" 2(4$#$12(1131+-31





1$+!*$,2 4-(03,$!-,,$$%%(" "(2;"-,"$0, ,2











,_!#4)/. $% -).)\0,!15%3 $_!.#2!'% !33/#)@%3 ; $%3 

















'2!--%3$%#(!15%#H4@[5"/54$%l-/)3X  ,! &/2#%%8%2#@%0!33%;mkk'2!--%3%4!5"/54$%m







\ 5.+-34$+$,24$01*N 4 ,2#3.0-"$113176&-+ 2(/3$#(%:4/53,%30!4)%.43
\ 5.+-34$+$,24$01*N 4 ,2#3.-(,2g2@')/.!.4@2)%52%$5-!8),,!)2%h3!5&0/525.0!4)%.4








\ 5.% 3&+$,2 2(-, #$ *N ,&*$  # ,1 [ #$1 \ . 2($,21-!)35.%!6!.#@%(/2):/.4!,%$5
0/).4#(%:4/53,%30!4)%.43
\ 5.% 3&+$,2 2(-,#$*N ,&*$#(%:4/53,%30!4)%.43
\ %4\/\./.4-/.42@ ,%0,53$%6!2)!4)/.3-!)3/./"3%26%5. 2%#5,$% ,!-!.$)"5,%
#(%:o0!4)%.43352q[
\ ,%3 (,"(1(4$1 + ,#(!3* (0$1 1-,2 4$12(!3*-4$01;$1 #(%: 4/53 ,%3 0!4)%.43 4!.$)3 15% ,%3
).#)3)6%3-!8),,!)2%3.%3/.46%34)"5,/6%23@%315%#(%:n0!4)%.43[

U32(*(1 2(-, #$1 .* /3$1 #N ,"0 &$  11-"(;$1  35 ;* 12(/3$1 (,2$0+ 5(** (0$1 1$+!*$
 +;*(-0$0 *$1 0$* 2(-,1 1/3$*$22(/3$1 # ,1 *$1 " 1 #$ "* 11$ 
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+ 5(** (0$ 4$"#$1"-+.$,1 2(-,1#$,2-L *4;-* (0$1+(,(+$1K
$.$,# ,2I #3 % (2 #3 % (!*$ ,-+!0$ #$ . 2($,21I (* $12 (+.-11(!*$ #N;23#($0 *N-0(&(,$ #$1
4 0( 2(-,1# ,1*$10;13*2 21KN 320$1;23#$1 4$"3,,-+!0$#$. 2($,21.*31"-,1;/3$,21-,2
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\ 5.%  4 ,";$ 1(&,(%(" 2(4$ #3 + 5(** (0$ gv m --h 3!.3 6%34)"5,/6%23)/. $%3 ).#)3)6%3
-!8),,!)2%3
\ 5.%0-2 2(-, ,2(L'-0 (0$1(&,(%(" 2(4$#3.* ,. * 2(,gkXszh
\ 5.0$"3*1(&,(%(" 2(%#3.-(,2!6%#$)-).54)/.$%,_!.',%g\lXmzh
\ 5.%0-2 2(-,'-0 (0$1(&,(%(" 2(4$#$* + ,#(!3*$!6%#,@'?2%*(,&3-4$01(-,#$1(,"(1(4$1
+ ,#(!3* (0$1
\ 5.% !1$,"$#$4$12(!3*-4$01(-,#$1(,"(1(4$1+ 5(** (0$1







3 43 #$1 0;13*2 21I *$1  32$301 "-,"*3$,2 ;& *$+$,2 8 3,$ $%%(" "(2; #3 20 (2$+$,2 . 0
+ 1/3$ % "( * 8  ,"0 &$ -11$35 /3( .$0+$2 3,$  4 ,";$ #3 + 5(** (0$ 1(&,(%(" 2(4$ 1 ,1
4$12(!3*-4$01(-,#$1(,"(1(4$1+ 5(** (0$1K
*1-!1$04$,2"$.$,# ,23,$0-2 2(-, ,2(L'-0 (0$#3
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\ 5.% 4 ,";$1(&,(%(" 2(4$#3+ 5(** (0$Zvn--0/52,%#!3l%4vm--0/52,%#!3m
\ 5.%*;&:0$0-2 2(-, ,2;0($30$#3+ 5(** (0$$!.3,%3$%58#!3
\ 5.% 3&+$,2 2(-,#$*N ,&*$$!.3,%3$%58#!3
\ 5.% +;*(-0 2(-,#3130.*-+!$!.3,%3m#!3g#!3lZvo--%4#!3%mZvnXp--h
\ 5.% *(,&3-4$01(-, #$1 (,"(1(4$1+ ,#(!3* (0$1 $!.3 ,%3 $%58 #!3-!)3 5.%0!,!4/\6%23)/.
$%3).#)3)6%3-!8),,!)2%35.)15%-%.4$!.3,%#!3m
\ 5.% 3&+$,2 2(-,#$*N ,&*$#3.* ,+ ,#(!3* (0$$!.3,%#!3m

.42%m%4n,%3!54%523#/.34!4%.4Z
\ 5.%"0-(11 ,"$4$01*N 4 ,2#3+ 5(** (0$
\ 5.%0-2 2(-,.-12;0($30$#$* + ,#(!3*$
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\ 5. l%2 '2/50% g.w mlX <'% -/9%.Z ll !.3 %4 lk -/)3h 42!)4@ 0!2 0,!15%3 $_!.#2!'%[ 5!42%
0,!15%3 $_!.#2!'% g490% /,,!2$h 3/.4 0/3@%3 0!2 ,% 2[ %,%2+Z m !5 .)6%!5 $%3 #2A4%3



















\ 5.% $)&&@2%.#% 3)'.)&)#!4)6% %.42% ,%3 $%58 '2/50%3 352 ,%3 %&&%43 $5 42!)4%-%.4 !6%# 5.%
-%),,%52% 3&+$,2 2(-,#$ *  *-,&3$30L$02 SaXIY++T$2#$-L SaXI_++T# ,1 *$
&0-3.$20 (2;. 0+(,(L.* /3$1
\ 5.%  +;*(-0 2(-, #3 #;" * &$ 1/3$*$22(/3$ .*31 + 0/3;$ . 0 *$ 20 (2$+$,2 . 0 +(,(L
.* /3$!6%#5.%!5'-%.4!4)/.$5)443gvmXp--h
\ . 1#$#(%%;0$,"$1(&,(%(" 2(4$%.42%,%3$%58'2/50%3#/.#%2.!.4,!.-1(2(-,1 &(22 *$#$* 
+ ,#(!3*$
\ 5.%#(%%;0$,"$1(&,(%(" 2(4$#/.#%2.!.4,%"-,20@*$#$* "0-(11 ,"$4$02(" *$* + ,#(!3*$
!6%# 5.% &%2-%452% $% ,_!.',%-!.$)"5,!)2% !).3) 15% *N !1$,"$ #$ 0-2 2(-, '-0 (0$ #$ * 
+ ,#(!3*$$!.3,%'2/50%$%3-).)\0,!15%3[
\ ,% '2/50% 42!)4@ 0!2 -).)\0,!15% -/.42% 5.% 0$* 2(-, +-* (0$ 1(&,(%(" 2(4$+$,2 +($35
"-00(&;$glXo--h
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0;.-,1$#3+ 5(** (0$ 4$"3,$+$(**$30$ 4 ,";$. 00 ..-02 320 (2$+$,2. 0+ 1/3$K$1
"' ,&$+$,21+ ,#(!3* (0$1# ,1 *$ 1$,1 1 &(22 * 1-,2 1(+(* (0$1I 2 ,#(1 /3$ *$1 "' ,&$+$,21
4$02(" 35 1$+!*$,2 <20$+($35 "-,20@*;1  4$" *$1+(,(L.* /3$1K $1  320$1  1.$"21 % 4-0 !*$1
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\ 5.m?-% '2/50% gh 42!)4@0!2-!315%$%02/42!#4)/. #,!33)15% #/-02%.$lp0!4)%.43$_<'%
-/9%.lkXnl!.3[













\ 5.%#(%%;0$,"$1(&,(%(" 2(4$# ,1* #30;$#$20 (2$+$,2%.42%,%'2/50%v%4!6%#
2%30%#4)6%-%.45.%$52@%$%qXrs-/)3%4tXop-/)3[





\ 5.%+ ,#(!3*$1(&,(%(" 2(4$+$,2.*31$, 00(:0$$24$01*$! 1$!.3,%3m'2/50%342!)4@3
\ 5.%0-2 2(-,.-12;0($30$#$ * + ,#(!3*$ # ,1 *$1 &0-3.$1 20 (2;1-!)30,53 )-0/24!.4%
$!.3,%'2/50%
\ 5.% 3&+$,2 2(-,1(&,(%(" 2(4$#$*N;2 &$ ,2;0($302-2 *#$*  % "$$!.3,%3$%58'2/50%3
-!)30,53@6)$%.4%$!.3,%'2/50%
\ 0!3 $% $)&&@2%.#% 3)'.)&)#!4)6% %.42% ,%3 '2/50%3 42!)4@3 #/.#%2.!.4 ,! #/22%#4)/. $5 $@#!,!'%
315%,%44)15%g%4)43h
\ 5.% "-00$"2(-, 1(&,(%(" 2(4$ #3 130.*-+! $!.3 ,%3 $%58 '2/50%3 42!)4@3 -!)3 !6%# 5.%
6%34)"5,/6%23)/.$%3).#)3)6%3-!8),,!)2%3$!.3,%'2/50%%45.%,).'5/\6%23)/.$%3).#)3)6%3
-!8),,!)2%3$!.3,%'2/50%v
\ 5.%*(,&3-4$01(-,3)'.)&)#!4)6%#$1(,"(1(4$1+ ,#(!3* (0$1# ,1*$1#$35&0-3.$1










1/3$*$22(/3$1/3N(*1-(28 ,"0 &$#$,2 (0$-3-11$35K$.$,# ,2*$+ 1/3$8 ,"0 &$
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$ + 1/3$
"* 11(/3$.0-4-/3$3,$0-2 2(-,+ ,#(!3* (0$.*31(+.-02 ,2$K
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%30!4)%.433/.42@0!24)3%.$%58'2/50%3Z
\ ,% '2/50%\ g.wlkX <'%-/9%.Z llXm !.3h 42!)4@0!2-!315% &!#)!, !33/#)@ ;$%3-).)\
0,!15%3$_!.#2!'%30,!#@%3!5.)6%!5$%,!2@')/.:9'/-!4)15%$5-!8),,!)2%
\ ,% '2/50% \ g.wlkX <'% -/9%.Z lkXr !.3h 42!)4@ 0!2 -!315% &!#)!, 352 $)3*/.#4%52 o
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\ 5.% 4 ,";$#3+ 5(** (0$$!.3 ,%3$%58'2/50%3-!)31(&,(%(" 2(4$+$,2.*31 (+.-02 ,2$
# ,1*$&0-3.$LgvmXrzh15%$!.3,%'2/50%\gvlXmzh
\ 5.0$"3*#$* + ,#(!3*$3)'.)&)#!4)6%-%.4.*31(+.-02 ,2# ,1*$&0-3.$LgZ
\mXnzh15%$!.3,%'2/50%\gZ\kXszh
\ ,%2%#5,%34!33/#)@;5.%0-2 2(-,'-0 (0$#$* + ,#(!3*$3)'.)&)#!4)6%-%.40,53)-0/24!.4%
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\ ,% '2/50%  g.wmph 42!)4@ 0!2 $%3 -).)\0,!15%3 $_!.#2!'% 0/3@%3 !5 -!8),,!)2% %4 ; ,!
-!.$)"5,%X!33/#)@%3;$%3@,!34)15%3$%42!#4)/.3 ).4%2-!8),,!)2%3[%30,!15%33/.4-)3%3%.
#(!2'%n 3%-!).%3!02?3 ,!0/3%[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\ 5.% 4 ,";$#3+ 5(** (0$$!.3 ,%3$%58'2/50%3-!)31(&,(%(" 2(4$+$,2.*31 (+.-02 ,2$
# ,1*$&0-3.$gvnXr--h15%$!.3,%'2/50%dgvmXq--h
\ 5.%  4 ,";$ #$1 76&-+ 2(/3$1 $!.3 ,%3 $%58 '2/50%3 + (1 1(&,(%(" 2(4$+$,2 .*31
(+.-02 ,2$# ,1*$&0-3.$gvnXr--h15%$!.3,%'2/50%dgvmXq--h






\ lk0!4)%.43$5&0-3.$ Q-/.42%.45.%0;.-,1$ #$,2-L *4;-* (0$ .*31 (+.-02 ,2$
15%,!2@0/.3%315%,%44)15%
\ $!.3 ,%3 $%58 02/4/#/,%3X *$1 $%%$21 .% 3_!22A4%.4 0!3 ; ,_/3 !,6@/,!)2% -!8),,!)2% -!)3
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\ 5.% 4 ,";$1(&,(%(" 2(4$#3+ 5(** (0$$!.3,%'2/50%lgvnXll--h%4mgvnXsm--h1 ,1




\ 5.%0-2 2(-, ,2(L'-0 (0$#3+ 5(** (0$$!.3,%3$%58'2/50%3X-!)31(&,(%(" 2(4$+$,2.*31
(+.-02 ,2$# ,1*$&0-3.$XgmXppzh15%$!.3,%'2/50%lglXkszh
\ 5.%0/3)4)/.$%,!+ ,#(!3*$.*31$, 00(:0$$24$01*$! 1$!.3,%3$%58'2/50%3
\ 5.%0-2 2(-, '-0 (0$ #$ * + ,#(!3*$ $!.3 ,%3$%58'2/50%3-!)31(&,(%(" 2(4$+$,2 .*31
)-0/24!.4%$!.3,%'2/50%X
\ 5.%  +;*(-0 2(-, 1(&,(%(" 2(4$ $!.3 ,%3 $%58 '2/50%3 $5 #;" * &$ 1/3$*$22(/3$ g %4
)43h
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\ 5.%+;1( *(1 2(-,%4%84253)/.$%3+-* (0$1+ 5(** (0$13)'.)&)#!4)6%3$!.3,%'2/50%l
\ 5.% +;*(-0 2(-,1(&,(%(" 2(4$#3.0-%(*"32 ,;$!.3,%3$%58'2/50%3
\ . 1#$#(%%;0$,"$1(&,(%(" 2(4$# ,1* #30;$$542!)4%-%.4%.42%,%3$%58'2/50%3ZrXo-/)3
0/52,%'2/50%l%4rXq-/)30/52,%'2/50%m[
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En présence des Maîtres de cette Faculté, de mes chers 
condisciples, devant l’effigie d’Hippocrate,
 
Je promets et je jure, au nom de l’Etre Suprême, d’être fidèle aux 
lois  
de l’Honneur et de la probité dans l’exercice de La Médecine 
Dentaire. 
 
Je donnerai mes soins gratuits à l’indigent et n’exigerai jamais 
un salaire au-dessus de mon travail, je ne participerai à aucun 
partage clandestin d’honoraires. 
 
Admis dans l’intérieur des maisons, mes yeux ne verront pas ce 
qui se passe, ma langue taira les secrets qui me seront confiés et 
mon état ne servira pas à corrompre les mœurs ni à favoriser le 
crime. 
 
Je ne permettrai pas que des considérations de religion, de 
nation, de race, de parti ou de classe sociale viennent s’interposer 
entre mon Devoir et mon patient. 
 
Je garderai le respect absolu de la vie humaine dès sa conception. 
 
Même sous la menace, je n’admettrai pas de faire usage de mes 
connaissances médicales contre les lois de l’Humanité. 
 
Respectueux et reconnaissant envers les Maîtres, je rendrai à 
leurs enfants l’instruction que j’ai reçue de leurs pères. 
 
Que les hommes m’accordent leur estime si je suis fidèle à mes 
promesses, 
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